Abstract. Some new kinds of Hardy-Hilbert's integral inequality in which the weight function is homogeneous function are given. Other results are also obtained.
Introduction
Let f, g ≥ 0 satisfy 0 < where the constant factor π is the best possible (cf. Hardy et al. [2] ). Inequality (1.1) is well known as Hilbert's integral inequality. This inequality had been extended by Hardy [1] as follows: If p > 1,
where the constant factor
is the best possible. Inequality (1.2) is called Hardy-Hilbert's integral inequality and is important in analysis and applications (cf. Mitrinovic et al. [3] ).
B. Yang gave the following extension of (1.2) as follows : Theorem [4] . If λ > 2 − min{p, q} and f, g ≥ 0 satisfy
where the constant factor k λ (p) = B(
) is the best possible B is the beta function. The function f (x, y) is said to be homogeneous of degree λ, if
The object of this paper is that to give some new inequalities similar to that of Hardy-Hilbert's integral inequality.
Main result
Proof. We have
This shows that f is nonincreasing and hence f (s) ≤ f (1). The other part has a similar proof.
The following is our main result
, where
Proof.
We first consider
Observe that on putting v = uy, dv = udy, 0 ≤ y ≤ t/u, we have, in view of Lemma 2.1, by writing α = a
By above we obtain
As
Similarly, the other part follows by using Lemma 2.1, replacing α by β, where
This completes the proof of the theorem.
Applications
Corollary 3.1. By an application of Theorem 2.2, for the special case a = b = λ/2, we have
The other part follows from the fact that for K(1, t) = (1 + t) λ , 1 + t λ dt (r ∈ {a, b}).
